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g = 32. reason of not having the plates, etc., to mark off, take 
ct = 47,000. to the shop, and put back in place again. The ex-
d = diam. in feet. perience gained by the use oi these drills on board 
l = length in feet pipe. large armorclads built on t,he cellular system goes to 
8 = coef. friction, 0 '006. prove that 25 per cent. more holes can be drilled by 
Po and PI = initial and terminal pressures per square them in the salIle time than can be done when the 

foot above vacuo. work has to be done in stationary machines in the 
The terminal pressure in this case is 15 pounds, or shops, and that this class of work is done by them at 

29'6 pounds above vacuo. The initial pressure say for I seven times the speed 0 btainable by hand work. 
a length of 10 feet can be figured by calculating the I For sOlIle time previous to l\L Berrier-Fontaine read
friction loss in that distance. The following formula ing the 'paper above referred to, Mr. Tweddell, of 
will give you the weight of the fluid flowing per sec- Westminster, had supplied some of his drilling rna· 
ond: chines to the Ebwick firm for use on her Majesty's 

w = �V 
g d' (Po' - PI 2) 

4 (4l Po) 

where n = 3'1416. 

IS -+log.- at 
d PI 

If you will work this by this formula, you will find 
the weight of fluid flowing per second to be 9'6 pounds, 
which would be the weight of 210 cubic feet of gas, 
specific gravity 0'6, or a discharge of 18,000,000 cubic 
feet per day.-Jour. Assn. of Eng. Societies. 

HYDRAULIC DRILLING MACHINERY. 
RECENT papers and discussions on the application of 

electric power to driving drilling machinery, at the 
best only leave the reader somewhat skeptical as to the 
economy, to say nothing of the practical feasibility of 
thus finishing in situ the great alIlount of driliing 
which cannot be done during the earlier stages of the 
construction of ships, bridges, boilers, etc. 

No doubt, however, exists as to the practical success 
and the economy in working results when this drilling 
is done b y  hydraulic power. For some years past a 
great amount of work of this kind has been done in 
the French naval dockyards by the very neat hy
draulic drilling engines of which we give two illustra
tions. 

ironclad Victoria. 'I'hey were very successful. One of 
these lIIachines was used for drilling in the first place a 
1 in. 110Ie through two thicknesses of steel, 172' in. and 

Between thirty and forty of these machines have 
been successfully introduced into France by Mr. H�nry 
Chapman, of Paris. The illustrations are so clear 
that but little explanation is necessary, especially as 
we reproduced a paper read by the inventor, in our 
issue of February 11, 1887. In one arrangement a three 
cylinder engine is used for driving a drill direct. This 
is attached temporarily to a bracket, for drilling work 
-for example, on a vise bflnch-away frolIl the shops. 
The whole affair is so light, weighing but 60 lb. 01' 70 
lb., that it can be used in connection with an ordinal'y 
hand ratchet drill head. Hydraul ic pressure at 1,500 
lb. per square inch generally (but also sometimes at %' in., or 2X! in. in all; the 1 in. hole having been put 
750 lb. or 1,000 lb. per square inch) is conveyed to the I through, the drill was withdrawn and a hole knifed 
drilling engine by means of special flexible copper tub- out to 372' in. in diameter. These operations were com
ing. pleted in 1272' minutes, the time previously required by 

There is no more difficulty in attaching this gear hand being fully three hours. A second machine was 
to the plating on a ship's side than is experienced in used for enlarging the holes from the inside to 5X! in. 
the case of hand drilling, while the speed of working in diameter through 2� in. thickness of steel. The 
when once fixed is nearly 10 to 1 in favor of hydraulic machine had to be fixed III a most cramped position in 
work. I n  another application the drill head is still the wings, and it being quite dark, all work had to be 
lighter, the power being transmitted from the engine to done by aid of the electric light. This machine did 
the drill by means of a Stow flexible shaft. The necessary its work in one hour, as against nine hours by hand. 
speed for the flexible shaft is obtained by gearing up at There is, indeed, a considerable field for the use of 
the engine end and reducing again at the drill head. these drilling engines in workshops. In one boiler shop 
As shown on this illustration, only a very rough amI in the North of England the cost of drilliug a large 
ready bracket is req uired for the drill. The engine it- nUlIl ber of holes in boilers was at once reduced to 4d. 
self is simply placed on the scaffolding at the side of per dozen instead of 1 s. 4d., the cost by hand. 
the ship. There is no risk here of the sudden disap- The type of engine used is thfl "Brotherhood" three
pearance of the whole apparatus below, since the at- cylinder, with which our readers are sufficien tly fami
tachment of the drill head is quite independent of the liar. The probable extension of the use of hydraulic 
hydraulic pressure. In addition to the ad vantages 0 b- pressure for rotary engines was favorably discussed in 
tained in the more accurate execution of the work, connection with a letter addressed to this journal by 
especially when several thicknesses have to be drilled the same engineer some time before on this subject. 
in position, there is also the great saving in labor by It is not too lUuch to say that from time to time i n  

many branches o f  work "hydraulic machine tools" 
prove themselves to possess unexpected economical 
advantages, while their introduction by Mr. Tweddell 
has at the same time done much to relieve workmen of 
much unnecessary labor.-Engineering. 

RIBBON INDUSTRY OF ST. ETIENNE. 
THE United States commercial agent at St. Etienne 

says that the ribbon industry, which was introduced 
into St. Etienne in the tenth century, was for a long 
time inferior to that of St. Chamond, where, at present, 
however, only special articles, such as braids, for ex
ample, are made. It is at St. Etienne exclusively that 
has existed for forty years the pu blic test for silk des
tined to be manufactured into ribbons. The manufac
ture of velvets and ribbons absorbs annually from 
5,000 to 6,000 kilogramlllcs of silk, representing a value 
of from 30,000,000 to 35,000,000 francs. The value 
of ribbons manufactured is from 70,000,000 to 80,000,000 
francs. 

The 1'ubanneTie, or ribbon industry of St. Etienne, is 
carried on by about 250 manufacturers, who are en
gaged in lIIaking Illany different articles, such as plain, 
black, colored, and figured ribbons, velvets, elastic 
goods, trimmings, braids, cravats, cords, galloon", etc. 
These manufacturers employ 18,000 100lIls and 50,000 
workmen. The greater part of the looms of St. Etienne 
are worked by hand, and belong to the workmen them
selves, who own slllall factories of from two to four 
looms. These looms are generally very well arranged, 
and perform the work well, and the manufacturers of 
St. Etienne, in view of the constant changes of fashion, 
find a great ad vantage in this arrangement. A manu
facturer who creates a new article finds looms to pro
d uce it at a slIlaller cost than if he had exten sive wor ks 
and were obliged to exchange all his machinery. 
Looms for veh'et generally belong to the manufacturer, 
as well as those for the fabrication of elastic ribbons, 
braids, etc. 

lt is estimated that the number of looms worked by 
steam or water power amounts to 2,000 or 3,000. 'l'here 
is no fixed rate of pay for workmen, as it varies accord
ing to the demand. Each ribbon requires a special 
agreement between employer and employe. While 
one man with a loom able to produce the article in 
vogue will gain frolIl 10 to 20 francs a day, another with 
a loom producing a less fashionable fabric will make 
but 2 to 3 francs. 

U ntil the yearl872, Mr. Coleman says that work was 
regular enough at St. Etienne, economical workmen 
grew rich, and lIIOSt of the houses in the city were 
built by them, but since then the condition of the 
workmen has been le�s favorable, wages have been 
lower, and many have been out of employment. The 
ribbon prodllction of St. Etienne formerly amounted 
to 110,000,000 francs yearly. This included bra.ids also, 
which are now principally manufactured at St. Cha
mond. At the present day, the combined production 
of St. Etienne and St. Chamond is estimated at a sum 
not exceeding- 90,000,000 francs. Until the year 18 72, 
two-thirds of the ribbons manufactured were for expor
tation. At the present day those destined for exporta
tion do not exceed one-third. 

IN some parts of Germany and Austria, natural 
pumice stone has been superseded by an artificial stone, 
to which a suitable shape can be given and different 
degrees of fineness of grain obtained, which allows the 
stone to be used in all the industries where natural 
pumice stone was formerly elIlployed. The ingredients 
are white sand, feldspar, and fire clay, mixed in suitable 
proportions to obtain the desired composition, and the 
paste is poured into plaster moulds, being finally placed 
in tire clay receptacles and baked in ovens. 

PORTABLE HYDRAULIC DRILLING MACHINES AT TOULON DOCKYARD. 
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